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Chapter 1  
 
Introduction: Why is factory farming a concern?  
 
 
Capitalism in the US (United States) has lead to a free­market that has lead to the success of                                   
large corporations and the fall of those standing in their way. When looking into the farming                               
industry, it has gone from small farmers raising livestock to these large industrial farms that hold                               
a great amount of animals in a confined space (Greider, 2000). There are many controversies                             
surrounding factory farming, such as the welfare of animals and the environmental damage it                           
may be causing. Factory farming is amongst the top ten reasons why lakes and rivers are polluted                                 
in the US, as there is such a large amount of manure that it can not be sufficiently contained                                     
(Schneider et. al., 2014). Also, livestock in general produces around 18% of greenhouse gas                           
emissions, which is alarmingly more than all transportation systems (Thornton, Herrero and                       
Ericksen, 2011). The meat industry is growing in the US and instead of small family run farms,                                 
large corporations have taken over the industry. These large confinements that hold the animals                           
have negative effects on the environment. As there are so many animals in one place it is not                                   
always easy to get rid of all of the waste. Sometimes if these farms are not located on flat land or                                         
if there is a spill from a manure holding structure, waste can run into rivers, lakes, streams etc.                                   
The most disturbing fact is that sometimes if there is an overload of waste, it will purposely be                                   
dumped into these waterways (Schneider et. al., 2014). This type of spillage can lead to these                               
waterways becoming dead zones, as the toxic waste kills the species living within these natural                             
areas. Another fact is that many of the farms that grow different fruits and vegetables, even those                                 
containing smaller numbers of livestock are being replaced. This is due to the diet that the                               
animals in these CAFOs (Concentrated Animal Feeding Operations) eat, which consists of grain                         
and soy. Though these farms may be keeping animals in small areas that may seem that they are                                   
not taking up much space, the production of grain and soy is what requires the most land (Neff,                                   
2009). As seen this modernised method of farming has harmful implications on the environment,                           
and also causes issues surrounding animal and human health, however in relation to our project                             
this will not be discussed in further detail. Thus the question is, how can such a profit driven                                   
industry be able to sustain itself in the future if these environmental factors are not taken into                                 
consideration?  
 
Problem area 
 
Looking at the few selected points given above regarding the concern with factory farming, is                             
which lead to us to looking further into the concept of sustainable development. Firstly, there are                               
three pillars within sustainability; environmental, economic and social. We decided to look                       
closer at the environmental and economic pillar when looking into sustainable development. The                         
two texts that were selected to be analysed concerning these two pillars was Natural Capitalism                             
and the Rio Declaration of 1992. Each discussed the importance of economic growth and using                             
natural resources in a way that would not cause their depletion. Seemingly, by researching                           
factory farming this connection did not seem evident. Therefore this project will look more into                             
each of the selected texts concerning the economy and the environment to gain an understanding                             
of the importance of them to work concurrently with each other when undergoing economic                           
growth. Factory farming will therefore be used to further discuss and illustrate how their                           
practices are upholding to that of what is discussed within Natural Capitalism and the Rio                             
Declaration.Could a company that has one pillar that is seemingly sustainable and the other not,                             
the industry then be seen as sustainable? 
 
Research Question 
 
What is determined in relation to the economic and environmental pillar of sustainability in                           
accordance to Natural Capitalism and the principles from the Rio Declaration? And to what                           
extent is the industry of factory farming upholding to the factors described within them? 
 
Working Questions 
 
● What are the principles stated in the Rio Declaration that discusses sustainable                       
development in terms of the economy and environment?  
 
● To what extent does Natural Capitalism and the Rio Declaration demonstrate the                       
relationship between the environment and the economy within sustainable development? 
 
● How can Natural Capitalism and the selected principles from the Rio Declaration be                         
linked to factory farming? 
 
Hypothesis 
 
Natural Capitalism and the selected principles from the Rio Declaration demonstrate that for                         
sustainable development to occur there must not be damage caused to the environment, as well                             
as that  factory farming does not demonstrate this within their methods of production. 
 
Project Design 
 
This section will give an overview of what will be included in each chapter and its relevance to                                   
the project in terms of answering the research question. Chapter 1 creates the foundation for why                               
we have chosen to write about the economic and environmental pillars seen from the two                             
selected texts, and how factory farming illustrates this. It also discusses what importance this                           
topic has in relation to a real world problem. Lastly stating the concepts will give a better                                 
understanding of why we have selected them and what importance they have in relation to the                               
project. Chapter 2 contains the selected methodologies that have helped write the project.                         
Starting with what school of thought we have used and then narrowing it down to specific                               
sources selected and what delimitations we faced when determining what aspects of this topic                           
should be included in our project. Chapter 3 is where the theory of Natural Capitalism is                               
discussed. This discusses why we have specifically selected this theory, some objectives                       
surrounding it’s purpose, how information was distributed into categories in order to determine                         
what was relevant to look at and what was not, and lastly what the actual content entails. Chapter                                   
4 contains the first working question and is the informational section of the project that creates a                                 
framework for further discussion within the next chapters. Beginning with the origin of                         
sustainable development and it’s evolution, then the principles that have been selected                       
concerning the economy and environment will be discussed. Lastly, more details will be                         
provided on each of the two selected pillars of sustainability; environmental and economic.                         
Chapter 5 discusses the second working question and is where the interpretation an                         
understanding of what the selected principles from the Rio Declaration and Natural Capitalism                         
discuss surrounding the environment and the economy in terms of a country's development. Each                           
text describes it’s stance on the environment and the economy and how they are interlinked, and                               
then an overall conclusion is discussed in accordance to the importance of the two pillars                             
coexisting during development. The final working question is discussed in Chapter 6, where                         
factory farming is brought into the project, creating a discussion between both Natural                         
Capitalism and the selected principles from the Rio Declaration in relation to this type of                             
industrialised farming. By using factory farming to illustrate what has been stated with the two                             
texts, a better insight is given within the interrelation between the environment and the economy                             
in terms of sustainable development. Following this, a discussion of the project will be brought                             
in, linking it back to our initial hypothesis, and lastly ending with the final conclusion.   
 
Concepts 
 
In order to complete this project, we felt it was necessary to lay out important concepts that have                                   
been used. They are, sustainable development, environment, economy, and factory farming.                     
Each of these have great importance to the overall project, and need to be defined in the                                 
beginning as well as demonstrate how they were used to help write the project. The concepts                               
chosen represent what we consider the most relevant for the understanding of this project.   
 Sustainable Development 
 
There are many different definitions of sustainable development depending where you look,                       
however they often contain very similar definitions. Later in the project we will give the reader a                                 
broader understanding using the Brundtland Report of 1987 and the Rio Declaration of 1992, by                             
carefully summarising each of the two documents. Understanding this concept is necessary as it                           
describes the significance of undergoing development in a way that will not have any negative                             
impact on future generations. This also pertains to the environment as our existence on earth                             
depends on three factors of the environment; air, land and water. In addition, it pertains to the                                 
economic sectors of nation states as well as corporations. This project highlights the importance                           
of how the two pillars of environmental and economic sustainability are interlinked, and in order                             
to do so an understanding of sustainable development must be specified.   
 
Environment 
 
The environment is considered to be all natural surroundings, including plants, humans and all                           
the living creatures that call it home. As stated, the main components of environment consist of                               
three categories; land, air and water Additionally, they contain four different types of resources,                           
however only non­renewable and renewable resources will be used as they relate more closely to                             
the project. Renewable resources are resources that are able to renew themselves over a period of                               
time as long as there is not interferences, such a human or even other natural that damages them.                                   
Non­renewable resources are those natural materials that cannot regenerate once they have been                         
completely exploited and depleted (Awan, 2013). As some of our means of development creates                           
pollution and overuse of these natural resources it is important to realise that this is an issue.                                 
Afterwards we must determine how this development can continue in a more efficient and less                             
polluting way. The main focus of this project is within the environmental and economic pillar of                               
sustainability. For this reason, we felt that it was an important concept to include in this project.   
 Economy  
 
We have chosen to include Economy into our concepts because it is one the the largest parts of                                   
the project. The economy is where the production and consumption of goods and services takes                             
place. As will be discussed later in the project, human beings need to use natural resources to                                 
make these goods, however the concern of depleting these natural resources has been a well                             
discussed topic in the last thirty years. The Stockholm Conference in 1972 was important                           
because it was where the global environment first came into play (Meakin, 1992). The economy                             
is a big part of the overall status of a state or a country, and it is important for an economy to                                           
continuously develop. This development can be seen through new markets and reducing costs                         
through efficiency and reducing the usage of natural resources (Awan, 2013). Though this                         
development must occur in a way that can be seen as sustainable, which would mean taking                               
social and environmental factors into consideration. Additionally, we understand the economy as                       
the production and consumption of good and services, but we do not exclude the exchange of                               
money. As our project aims to look at the connection that the economy and the environment                               
share, this concept is of great importance. 
 
Factory Farming 
 
Factory farming is now the modern method of agriculture, where animals are kept in large                             
intensive units. Throughout this project we often refer to factory farms as CAFOs. This is what                               
the government of the US refers factory farms as. This industrial business comes with many                             
controversies around the way animals are treated, how much it is actually contributing to the                             
economy and what kind of impact such a large business has on the environment. The American                               
Society for the Prevention of Cruelty to Animals (ASPCA) discovered that 99 percent of all                             
animals raised for food in the US are raised on factory farms (ASPCA, 2013). This demonstrates                               
that factory farming is a major player in both the environment and the economy so we felt that                                   
including this concept into our report would greatly improve the readability. Based off of natural                             
capitalism and the selected principles pertaining to the economic and environmental pillars of                         
sustainability, we chose factory farming to help demonstrate the importance of these two pillars                           
co­existing, and can a business be deemed sustainable if it only has the profit incentives?   
 
Chapter 2 ­ Methods  
 
Epistemological and ontological position (interpretivism/constructionism) 
 
We chose to take an interpretivist approach as opposed to a positivistic approach. Whereas the                             
interpretivist approach is more common within qualitative research, the positivistic approach is                       
more common in quantitative research. Under interpretivism we work with literature that already                         
exists, and view it in a subjective manner. We will keep in mind different points when getting an                                   
understanding of our literature. The first point will be to gather a broad overview of all the                                 
literature that is written about sustainability by following certain data collection criteria. Then we                           
will understand the different perspectives and biases that are presented in each literature that we                             
use. We will try to avoid distorting the meaning of the theories when comparing them. However,                               
in the analytical part of the project, we will inevitably, to some degree, give our own                               
interpretation of the literature and theory when relating them to factory farming. Using these                           
points as a framework can help us interpret how our literature and theory connects to factory                               
farming. 
 
We decided to take a constructionist position in our project, meaning that we will look into how                                 
different authors such as the UN (1992) and Hawken et. al. (1999) understand and construct a                               
meaning behind sustainability and sustainable development. This position is antithetical to                     
objectivism, which is about observing an objective reality from an outside perspective. This                         
project will involve two phases of interpretation; firstly, we will compare the interpretations by                           
different authors and secondly, we will link the interpretations of sustainability (e.g. three pillars                           
of sustainability) to factory farming, thus developing our own interpretation. When analysing                       
documents, we will never see them as transparent (i.e. objective) depictions of reality, even if                             
they are official documents. Similarly, “we cannot treat records ­ however “official” ­ as firm                             
evidence of what they report” (Atkinson and Coffey, 2011, p.79). Any document has been                           
written with a certain purpose and is not just a simple reflection of reality. To understand the                                 
social and historical context and the author’s view on the text, we will use a critical hermeneutic                                 
approach, taking a point of departure from the description of the approach given by Phillips and                               
Brown (1993). For instance, we will locate each piece of literature within a timeline and                             
distinguish between different types of sources (e.g. official documents or books) and compare                         
these two characteristics with the view on sustainability given in the literature. Even if the                             
literature we use is from a relatively short span of time, this will allow us to understand how                                   
different historical contexts may have contributed to different views on sustainability. We will                         
also look for what Atkinson and Coffey (2011) refer to as inter­textuality, i.e. the                           
interconnectedness of some texts that share similar views, themes or codes.  
 
Methodology: Qualitative/Deductive  
 
Deductive Theory 
 
Throughout our project we focus on using the deductive theory method. According to Bryman                           
(2012, p. 24), “The deductive theory represents the commonest view of the nature of the                             
relationship between theory and social research”. Deductive reasoning is based mainly around                       
logically thinking, starting broad and then applying facts to make a more concrete conclusion.                           
First starting of by selecting a theory and creating a hypothesis in relation to it, then carrying out                                   
research in order to come to a conclusion. The conclusion will either prove your hypothesis to be                                 
right or wrong (Burney, 2008). In relation to our project we are basing our hypothesis on logical                                 
reasoning. We believe that sustainability can not be achieved unless the environmental and                         
economic pillars are not both sustainable. Using the case of factory farming in relation to the                               
selected theory and empirical data on sustainability we can determine if our hypothesis is                           
accurate or proven to be false. 
 
Qualitative Methods 
 
In order to gather data to complete our project, we have decided to use qualitative research                               
methods as defined by (Bryman, 2012). We feel that using qualitative methods allows us to be                               
more flexible with the information that we obtain. Additionally, it gives us the ability to gather                               
and analyse relevant data that supports our claims throughout the project. Qualitative methods is                           
more concerned with written texts or collecting information that in not only based on the analysis                               
of statistical data (Patton and Cochran, 2002). The documents that we have used in relation to                               
our project consists of many peer­reviewed scholarly journals, government documents as well as                         
credible non government organisations websites. We feel that using documents such as the                         
Brundtland Report and Rio Declaration will not only help us define sustainability, but provide                           
the reader with a better overall understanding of the project. They also provide a timeline of                               
sustainability, which will demonstrate the evolution of how sustainable development is                     
interpreted and practised. Though most of our information is not based on statistics, we still                             
incorporate a small amount when using the source of the food and Agriculture Organisation                           
(FAO) to present numerous factors to demonstrate the relationship between environmental                     
effects and factory farms. It was important for us to look closely at our selected sources that did                                   
not contain statistics as they were more likely to contain biases (Patton and Cochran, 2002). In                               
this perspective numerical data can be very beneficial, however with relation to our project we                             
needed more than just facts in order to be able to look more into environmental and economic                                 
sustainability and how they’re interconnected. Qualitative methods also creates a framework for                       
answering the questions of what, how and why, which will help us answer the research question                               
step by step (Patton and Cochran, 2002).  
 
Data 
 
Textual analysis 
 
The way that we have chosen to collect, filter and analyse the data we have found is through                                   
textual analysis, taking a point of departure from the text written by Frey, Botan and Kreps                               
(1999), which explains how to carry out textual analysis. This analysis has been carried out by                               
the following three steps. Our first step is labelled as Sources. It involved selecting the types of                                 
texts to be studied. The second step of our textual analysis was called Data Selection Criteria. It                                 
describes the process of acquiring appropriate texts. The last step we took was called Data                             
analysis and involves the use of content analysis to analyse our data. 
 
Sources (data collection)  
 
In addition to the Rio Declaration and Brundtland Report, we needed to gather literature that                             
would connect these documents to factory farming. We felt that the Rio and Brundtland                           
documents were broad, but could be applied to all industries that affect both the environment and                               
the economy. We found the book ‘Natural Capitalism’ to be a valuable addition and relevant to                               
our project, so it was included to assist us in tying together the two concepts of the environment                                   
and the economy. In addition, scholarly articles were included to help us demonstrate the                           
relationship between environment, economics and factory farming. We used studies from both                       
government and non governmental organisations to give us statistics that we otherwise would not                           
have access to. 
 
Data selection criteria 
 
When looking though sources, we created our own criteria in order to help filter out which were                                 
usable in relation to our project. Starting with books, as some titles may be misleading,                             
containing the words or phrases that we searched for, we started by looking at what was included                                 
in the table of contents. Our criteria for doing this was the books the contained information on                                 
either the two pillars of sustainability or on the effects of factory farming were important to look                                 
further into. This also helped when searching for our theory. As we knew that we needed one                                 
theory that discussed how the environment is an important factor when looking at economic                           
growth, it made it easier to find the theory best related to the project. Another source that was                                   
used was an official document by UN. We came to this conclusion first by using the same                                 
criteria that we used for finding our theory of natural capitalism. Selecting an official document                             
that gave insight to the importance of the economic growth and environmental sustainability was                           
of great importance in order to link this to our theory. In our case, it was not difficult to find the                                         
appropriate official document for the project as we had prior knowledge on the Rio Declaration                             
and what it’s principles entailed. Lastly the selected online articles that were used to find broader                               
information were of great use for the project. Some of these were more for receiving insight on                                 
important factors within environmental and economic sustainability, how factory farming causes                     
damage to the environment or how if it has been creating economic profit. For example, in the                                 
last chapter, we discussed a little on the economic and environmental state of factory farming.                             
We then related this to what we have already written in the previous chapters in order to create a                                     
discussion for how environmental factors should be taken into consideration to create a                         
sustainable company. In our case, factory farming is used to illustrate this relationship.  
 
Data Analysis (content analysis)  
 
We used content analysis to analyse the strategies from the book about natural capitalism and in                               
turn assist us in analysing the Rio principles. In order to complete our content analysis we                               
followed two steps. First, we made notes about relevant content and divided the notes into                             
categories, themes, and concepts. We then discussed each category, explained each keyword that                         
was added to it and and why it belonged to this category. Secondly, assessing the relevance of                                 
these categories in relation to the economic and environmental pillars was important, as well as                             
placing them accordingly. During this second step, it was uncovered that our understanding of                           
some of these categories could be placed in both of the pillars of sustainability. For instance, the                                 
category called “Environmental Preservation” that we found within both content analyses was                       
very close to the economic pillar. However, we also found out that some categories, such as                               
“International Politics”, would not be used for our project, because they were hard to place                             
within the economic or environmental pillar on the three pillars of sustainability model.  
 
Delimitation 
 
In this paragraph the boundaries and parameters which shaped the structure of the project will be                               
discussed. These delimitations have them been organised into the following sections; literature,                       
theoretical and place of origin.  
 
When choosing our literature we decided to mainly look into the theory of Natural Capitalism                             
and the Rio Declaration. Only doing a content analysis on these two texts made it easier to find                                   
concise findings. As we have created a conclusion based off of the content in each of these                                 
documents it could be seen as a delimitation. Since we are using this as our basis for                                 
understanding the relationship between the economy and the environment within sustainable                     
development more sources could have been used, however in the given time frame we thought                             
the two would be sufficient enough. Within the book of Natural Capitalism only two chapters                             
were used when determining which categories would be used within content analysis. If more                           
chapters were used there could have been a broader discussion. However, since the Rio                           
Declaration was used and it only includes 27 principles, comparing those to the whole book                             
about Natural Capitalism would have been difficult. 
 
The first delimitation is concerning the selected theory surrounding the three pillars of                         
sustainability. The social, economic and the environmental pillars are mentioned within Chapter                       
4 to show how they are interlinked, however the social pillar is not discussed in the analytical                                 
part of the project. In accordance to natural capitalism, it discusses the importance of industries                             
becoming more efficient by using natural resources in a way that does not cause their                             
degradation. As seen, this would be difficult to link to the third pillar of sustainability (social)                               
and take away from our environmental and economical focus. So in this case, only two pillars                               
seemed relevant in accordance to the research question. These two pillars will later be described                             
in detail.  
The second delimitation within the theory concerns the theory of Green Economy, which was                           
initially taken into consideration. There were two main reasons for not including Green Economy                           
in the project. The first being that many of the objectives and methods were very similar, which                                 
did not add new insights to the analysis. Thus having two theories containing the same content                               
would be unnecessary. The second point was, that at this time natural capitalism was already the                               
first choice for theory that was to be paired with the selected principles concerning the two                               
pillars from the Rio Declaration. Thus incorporating Green Economy would have added more                         
weight to the project without adding any additional useful information. 
 
The choice for us to only focus on one country is listed as a delimitation. As our project seems to                                       
start with a general, and fairly vague, direction it may not have been necessary to focus on a                                   
specific country. Though factory farming is a global issue, the US seems to have a lot of                                 
available and clear information surrounding this type of industry and its status regarding the                           
environment and the economy. Focusing just on the US also helped when looking into the                             
principles within the Rio Declaration, and helped with selecting them. Also, we wanted to select                             
a country that was already developed, as this would make the discussion more interesting.                           
Countries that are still developing may not have the means to try and become economically and                               
environmentally sustainable. We wanted to look into how countries with the means of becoming                           
sustainable were utilising their resources while simultaneously undergoing development. 
 
Chapter 3 
 
Natural Capitalism  
 
In the book Natural Capitalism, Hawken et. al. (1999) describe the global economy as being                             
dependent on natural resources. The authors explain that ecosystems, such as rainforests and                         
coral reefs, are disappearing at an unprecedented rate. The book explains that natural capital                           
includes, trees, fish, minerals, water etc., and with a growing human population, there will                           
continue to be a strain on the resources available on earth. As they write; “While industrial                               
systems have reached pinnacles of success, able to muster and accumulate human­made capital                         
on vast levels, natural capital, on which civilisations depends to create economic prosperity, is                           
rapidly declining, and the rate of loss is increasing proportionate to gains in material well­being”                             
(Hawken et. al., 1999, p. 2). 
 
According to the book, as more businesses and people place a greater strain on living systems                               
and the environment in general, limits to prosperity are being determined by natural capitalism                           
rather than industrial prowess. Today however, goods are becoming very cheap, as a result of                             
globalisation of trade, collapses in asian economies, cheaper transport costs etc.. However, as                         
explained in the book, the cost of mining ore from a mountain, mainly focuses on labour costs,                                 
and not on the costs it has on the environment (such as depletion of living systems, pollution,                                 
etc.). The services that these living systems provide are commonly overseen in our society (such                             
as rainforests supplying water storages or providing oxygen), and without these services our                         
living standards would decrease greatly. “Natural capitalism recognizes the critical                   
interdependence between the production and use of human­made capital and the maintenance of                         
natural capital” (Hawken et. al., 1999, p. 4). According to the authors of this book, an economy                                 
needs four types of capital in order to function properly. 
 
­ human capital, in form of labour and intelligence, culture and organisation  
­ financial capital, consisting of valuta, investments, and monetary instruments  
­ manufactured capital, including infrastructure, machinery, tool and factories 
­ natural capital, made up of resources, living systems, and ecosystems services 
 
Our industrial systems uses the first three forms of capital to turn natural capital into goods such                                 
as cars, cities bridges etc.. The fact that climate change is happening and that it is man made is                                     
overwhelmingly agreed upon within the science community. What is therefore needed, is a                         
system where our industrial world can coexist (and perhaps even benefit) the natural world;                           
which according to the authors, can be done through natural capitalism. The capitalist system we                             
have today, is very profitable however completely unsustainable. Economists have completely                     
overlooked the importance and value our natural capital has, according to the authors. This is the                               
underlying point of natural capitalism.  
 
Natural Capitalism has a very different mindset and set of values compared to our present day                               
“conventional capitalist” mindset. The fundamental assumptions are as follow: 
­ “The environment is not a minor factor of production, but rather is “an envelope                           
containing provisioning, and sustaining the entire economy” (Hawken et. al., 1999, p. 9).  
­ “The limiting factor to future economic development is the availability and functionality                       
of natural capital, in particular, life­supporting services that have no substitutes and                       
currently have no market value” (Hawken et. al., 1999, p. 9). 
­ “Misconceived or badly designed business systems, population growth, and wasteful                   
patterns of consumption are the primary causes of loss of natural capital, and all these                             
three must be addressed to achieve a sustainable economy” (Hawken et. al., 1999, p. 9).  
­ “Future economic progress can best take place in democratic, market­based systems of                       
production and distribution in which all forms of capital are fully valued, including                         
human, manufactured, financial and natural capital” (Hawken et. al., 1999, p. 9).   
­ “One of the keys to the most beneficial employments of people, money, and the                           
environment is radical increases in resource productivity” (Hawken et. al., 1999, p. 9).  
­ “Human welfare is best served by improving the quality and flow of desired services                           
delivered, rather than merely increasing the total dollar flow” (Hawken et. al., 1999, p. 9).   
­ “Economic and environmental sustainability depends on redressing global inequalities of                   
income and material well­being” (Hawken et. al., 1999, p. 9).   
­ “The best long­term environment for commerce is provided by true democratic systems                       
of governance that are based on the needs of people rather than business” (Hawken et. al.,                               
1999, p. 10). 
 
Justification of our choice of theory 
 
When selecting the theory for the research paper, we had to consider which theories could be                               
most relevant to our research and analysis. Having decided to use factory farming as a case for                                 
our study and sustainability as our main concept, we needed a specific theory within                           
sustainability. Not only did the theory have to suit our ambitions. Keeping in mind that our                               
epistemological point of view followed a constructivist methodology, we needed theories which                       
could give different insights into how scholars understand sustainability. Our plan is to use our                             
case, i.e. factory farming, to discuss whether the considerations about Rio and Natural                         
Capitalism (i.e. what we find out about these theories/texts) would hold true. 
 
Objective of theory/Contributions of theory to specific field (such as economics,                     
innovation in technology, policy making, etc.) 
 
The objective that Hawken et. al. (1999) had in mind when writing the book about natural                               
capitalism was to give governments and industries around the world a framework for                         
transforming commerce. Specifically, the book attempts to shed light on the pressing issue of                           
unsustainable capitalism, and the inherent flaws of the capitalist system. Hawken et. al. (1999)                           
wish to outline the problem that, generally speaking, there is a disregard of natural resources                             
(water, fish, timber etc.) and natural services (water storages, photosynthesis etc.) actual value,                         
and may not be taken into account when discussing costs. When for instance a company mines                               
the side of a mountain for its minerals, the cost is determined by factors such as cost of labour                                     
and transport. However when determining the cost of mining on said mountain, the costs it has                               
on the environment are not considered. These environmental costs include, cutting down trees,                         
pollution, etc., and what the overall effects these impacts have on the local environment. Another                             
objective of the book, is to list a few strategies which business can implement into their mode of                                   
production, such as investing in natural resources or increasing resource productivity. The                       
objective of the theory is not a political one. As is mentioned in the book, natural capitalism                                 
enforces neither a conservative nor liberal ideology, and instead equally applies to both parties.                           
As written in the book, natural capitalism is a means, and not an end. It does not explicitly appeal                                     
to a specific ideology and social group.  
In recent years, many are implementing elements of what has been called natural capitalism. For                             
instance, over a twelve­year period, Dow’s Louisiana plant was able to save enough energy, by                             
implementing worker­suggested saving measures, to add $110 million each year while also                       
reducing Dow’s carbon imprint (Hawken et. al., 1999). 
 
Content analysis 
 
Description of categories  
 
In the book about natural capitalism by Hawken et. al. (1999) we found several concepts of                               
differing importance. How relevant the concepts were would determine how important we found                         
them to be. We will now try to put them into categories and see the links between them. Based                                     
on the concepts selected from the book, we decided four categories of concepts.  
The first category we constructed was labelled “Environmental Preservation”, which included                     
the following keywords; waste, recycle, nutrient cycles of industry. The keyword “waste”                       
implies two types of waste. The name of the category is based on the keywords, for they                                 
generally relate to preservation of the environment. The first method of defining waste involves                           
wasteful human products which impact to environment, such as greenhouse gases and other                         
pollutants. The other type, is needless expenditure which consequently becomes garbage. The                       
term recycling refers simply to the process of converting waste into a reusable material. The final                               
keyword found under this category is “nutrient cycles of industry”. As explained in the book of                               
natural capitalism, this concept refers basically to a recycling strategy which companies could                         
imply, in order to increase resource productivity while greatly reducing waste.  
The second category we constructed was labelled “Industrial Production Strategies” and it                       
included the following keywords: increasing resource productivity, durability/upgradable               
durables, technological innovation, recycle, biomimicry, industrial systems, nutrient cycles of                   
industry, efficiency. This category includes all keywords that have something to do with the way                             
industries are structured and how changes involving production methods can, for instance,                       
maximise outputs and increase durability of products. It is also about how natural ecosystem                           
cycles can inspire the implementation of “nutrient cycles of industry” in which waste is re­used                             
or sold to other businesses to make a closed production system with a minimal impact on the                                 
environment.  
The third category is called “Economic Policies” and is more theoretical or abstract than the                             
category of “Industrial Production Strategies”. This category involves the keywords; natural                     
capital, subsidies, service economy, increased resource productivity. We called this category                     
economic policies, because they are mostly linked to politics which involve economics. Natural                         
capital refers to resources found/produced by the natural environment, such as water, coal, fish                           
etc.. Subsidies are simply government fundings. A service economy, following a natural                       
capitalist view, is an economy which focuses on it’s services and quality of goods, rather than                               
continuous production of products and exploitation of resources. Finally, increased resource                     
productivity involves improving the output of a given resource by using new production                         
techniques.  
The fourth category was labelled “Politics” and only included the word “regional conflicts”, so                           
it is of minor importance. We decided to create this category to explain the point that although                                 
regional conflicts can arise from shortages or overexploitation of natural resources, natural                       
capitalism is not a matter of politics. It is a set of practical strategies that are meant to be                                     
followed independently of political consideration, as they are designed to give economic (not                         
political) incentives to achieve sustainable development.  
 
Link categories of content analysis to environmental and economic pillars 
 
Natural capitalism is closely related to the environmental and economical pillars of                       
sustainability. This can be seen when looking at the categories made in the content analysis. The                               
three most important categories are, “Environmental Preservation”, “Industrial Production                 
Strategies”, and “Economic Policies”. Whereas the category “Environmental Preservation”                 
seems more linked to the environmental pillar, the categories “Industrial Production Strategies”                       
and “Economic Policies” are more related to the economic pillar. However, the objective here is                             
not to see the pillars as separate entities, but rather as closely connected. Indeed, the three                               
categories from the content analysis are all intertwined as our main understanding of the theory                             
of natural capitalism is to make environmental preservation economically profitable. Natural                     
capitalism aims at giving us a new appreciation of the numerous free services (e.g. oxygen, water                               
storages etc.) that our environment provides, and see them as a benefit instead of a burden in                                 
relation to economic growth. 
 
Summary of theory 
 
This section is going to describe the four main principles presented in the book by Hawken et. al.                                   
(1999) called Natural Capitalism: The Next Industrial Revolution.  
 
Radical Resource Productivity 
 
The first strategy known as Radical Resource Productivity emerged for the first time with the                             
publication of the Carnoules Declaration, a declaration written by a group of scientists,                         
economists and government officials. The declaration states that “Within one generation, nations                       
can achieve a ten­fold increase in the efficiency with which they use energy, natural resources                             
and other materials.” (Factor 10 Club, 1994, p. 11). The declaration led to a widespread use of                                 
terms such as Factor Ten (i.e. a 90 percent reduction in energy and materials intensity) and                               
Factor Four (i.e. a 75 percent reduction in energy and materials intensity). For instance, OECD                             
environment ministers have spoken for the adoption of Factor Ten goals, and so have the World                               
Business Council for Sustainable Development and the United Nations Environment Program                     
(Hawken et. al., 1999). According to proponents of natural capitalism, a high efficiency, i.e. a                             
high amount of output provided per unit of input, is vital for any economy, as more profit can be                                     
derived from the same resources. Using resources more efficiently slows down resource                       
depletion, reduces pollution, and provides the basis to increase worldwide employment with                       
meaningful jobs, which in turn can lower the costs for businesses. However, in our current state,                               
many inefficient material and energy uses are being subsidised, such as mining, oil, coal, fishing                             
and forest industries, as well as agricultural practices that are directly harmful to earth's soil.                             
According to Hawken et al. (1999), the strategy of radical resource productivity, can provide us                             
with an alternative to some of the principles that were developed during Earth Summit 1992.                             
Hawken et. al. (1999) argue that whereas some of these principles seemed to hinder the                             
development of non industrialised countries, the strategy of radical resource productivity actually                       
makes development easier and less detrimental to the environment. 
 
Biomimicry 
 
As Hawken et. al. (1999) state, economies around the world are still highly inefficient. For                             
instance, in their own words, “It has been estimated that only 6 percent of [the US economy’s]                                 
vast flows of materials actually end up in products” (Hawken et. al., 1999, p. 14). However, the                                 
ratio of waste to actual durable products (i.e. products making up our material wealth) might                             
only be one hundred to one. Hawken et. al. (1999) attribute this high level of inefficiency in part                                   
to subsidies, which keep the prices of some resources such as oil artificially low. The fact that                                 
some resources are kept at a low price makes it more attractive to extract new “virgin” resources                                 
instead of utilising some previously discarded resources, i.e. recycling. For this reason, radical                         
resource productivity should not be used separately; it should be used in conjunction with                           
biomimicry. Biomimicry is the strategy of imitating natural/biological methods of production for                       
the production of goods and services. This can be accomplished by re­designing industrial                         
systems to follow ecosystem processes, and for instance incorporate discarded materials in the                         
production process, thus to some extent transforming production into a cycle.  
 
Service and Flow Economy 
 
McDonough and Braungart (1998) have proposed a new industrial model. They have envisaged a                           
service economy wherein consumers obtain services by leasing and renting goods, as opposed to                           
our traditional economy in which goods are manufactured and sold. In this scenario,                         
manufacturers would deliver services provided through long­term and upgradable durables                   
providing customers with performance and satisfaction rather than actual palpable products. An                       
example to illustrate how a service and flow economy could work is washing machines. If                             
everyone buys their washing machine, the manufacturers do not have any incentive to make it                             
durable, but rather make it out of cheap materials and selling new washing machines to                             
consumers when they don’t work anymore. However, if a company were to provide the service                             
of washing clothes, it would be more profitable to have long lasting machines that can be used                                 
for years without breaking. The Service and Flow Economy model focuses on the nature of                             
material cycles. McDonough and Braungart (1998) discuss about the fact that manufacturers                       
should be responsible for any waste they create. If products cannot degrade back into natural                             
nutrient cycles, then they must be designed so that they can be deconstructed and re incorporated                               
in other industries, thus creating technical nutrient cycles of industry. For instance, imagine an                           
industrial system which does not create waste, but sold their old machinery to companies which                             
could transform it into something new. This would encourage new ways of producing goods, as                             
waste could become valuable. The minimisation of material use and maximisation of product                         
durability and the creation of technical nutrient cycles of industry would help to preserve the                             
environment.  
 
Investing in Natural Capital 
 
This strategy involves investing in sustaining, restoring, and expanding stocks of natural capital                         
in order for the biosphere to produce more abundant ecosystems services and natural resources.                           
Living systems (e.g. rainforests) providing free essential resources (e.g. oxygen, trees) are in                         
decline, and this has huge costs for our economies. Furthermore, the decline of natural resources,                             
such as arable land and water, will result in an increase in the risk of the world being split up into                                         
regional conflicts linked to resource shortages and associated income polarisation (McDonough                     
and Braungart, 1998). It is important therefore, for all countries to invest in natural resources and                               
the environment in order to achieve economic and political sustainability. 
 
Chapter 4 
 
Introduction 
 
The term sustainability has been given a lot of attention over the past few decades. The world is                                   
rapidly developing and many nations focus heavily on improving their economies to keep pace                           
with the developed world. This often leads them to pay little attention to the environment.                             
Noticing this, the UN (United Nations) set about creating a commision that would provide                           
guidelines for developed, as well as developing nations to continually improve their economic                         
situations without compromising the environment. Although, many organisations have been                   
created, the most groundbreaking in the field of sustainability are the Brundtland for realising                           
sustainability must include the environment, economic and social aspects, and the Rio                       
Declaration for taking that knowledge and creating a plan of action. The focus of this chapter                               
will allow us to define sustainability while elaborating on the Brundtland Commission and Rio                           
Declaration to provide essential background knowledge to the reader. We will primarily focus on                           
the Rio Declaration due to the fact that it is more recent and has built upon the “Our Common                                     
Future” document that was written by the Brundtland Commission.  
 
Sustainable Development 
 
Since we will look at factory farming through the lens of sustainability we want to provide a                                 
brief overview of some of the main meetings that were held and reports that were issued                               
regarding sustainable development since the concept’s inception. As well as how the                       
understanding and use of this concept has progressed. The concept of “Sustainable                       
Development” was first developed during the 1972 Stockholm Conference, which is considered                       
the first notable gathering held with the purpose to discuss sustainable development on a global                             
scale. This conference had a considerable impact over environmental policies in the European                         
Union. Several years after the conclusion of the Stockholm Conference, the world’s most                         
powerful nations decided to prompt free trade around the world and this had a detrimental effect                               
on the environment in less economically developed countries (Drexhage and Murphy, 2010).                       
During this period, economic growth was rapidly increasing in the more developed nations. This                           
allowed them to concern themselves with environmental issues. At the same time less developed                           
nations were trying to increase their economic income by cutting corners and paying little                           
attention to environmental issues. This was seen as a problem that needed attention. Thus, world                             
leaders decided to develop an organisation that could tackled these issues head on. This way of                               
thought brought about the creation of the WCED (World Commision on Environment and                         
Development), which is more commonly known as the Brundtland Commission.  
 
What is the Brundtland Commission?  
 
The Brundtland Commission was established in 1983 and was active in the field of sustainable                             
development until it was dissolved in late 1987. It brought together many academics as well as                               
professionals in the field of sustainability with the purpose of realising how society, the economy                             
and environment are interconnected. This would lead to the possibility of strengthening the                         
cooperation between economically developed and developing nations, all while raising                   
awareness for the need for sustainable development. The term sustainable development was first                         
coined by the Brundtland Commission with the following definition: “Sustainable development                     
is development that meets the needs of the present without compromising the ability of future                             
generations to meet their own needs” (World Commission on Environment and Development,                       
1987, p. 41). To this day, it is the most widely accepted, and used, definition of sustainable                                 
development. Another important aspect of the Brundtland Commission was the fact that they                         
emphasised the importance of the environment, and that it should be a main factor when                             
discussing development, stating, “the environment is where we live; and ‘development’ is what                         
we all do in attempting to improve our lot within that abode. The two are inseparable" (World                                 
Commission on Environment and Development, 1987, p. 7). This led to the creation of many                             
goals that the commission believed all nations would be able to meet. Widely accepted by the                               
international community, the Brundtland Commission has laid the initial framework for                     
continuing the progress in the the field of sustainable development. The belief was that all                             
nations should work together towards a common goal. Today, the Brundtland Commission’s                       
report “Our Common Future” is often looked at as the document that began the movement                             
towards sustainable development.  
 
Our Common Future 
 
“Our Common Future” was the final product to come out of the Brundtland Commission. It was                               
created over a period of nearly three years and was completed in 1987. What made this                               
document unique was that it was collectively written by hundreds of experts. The main goal was                               
to re­introduce the environmental concerns of the 1972 Stockholm Conference while combining                       
it with sustainable development. This document was the inspiration for the following meeting                         
that was held in Rio in 1992. The “Our Common Future” report also introduced what many                               
believe to be the definitive definition of sustainable development. Lastly, “Our Common Future”                         
outlined possible solutions to achieve sustainable development allowing other organisations to                     
build upon. 
 
Content Analysis of the Rio Declaration  
 
Description of categories 
 
Using content analysis has helped to determine which categories (or concepts) were the most                           
important in the Rio principles. Twenty­seven principles are listed in this official United Nations                           
document, and from these principles we chose the most frequently mentioned keywords, even                         
though many did not relate to our field of study. We then constructed some categories which the  
keywords could be grouped in. We quickly found out that many keywords could fit into more                               
than one category, thus exemplifying how these keywords were creating links between the                         
categories.  
The first category we constructed was called “Environmental preservation” and included the                       
following keywords: harmony with nature, sustainable development, effective environmental                 
legislation, compensation for environmental damage, precautionary approach, environmental               
impact assessment, natural disasters, environmental protection. The keywords which were                   
included in this category were either related to preserving the environment or to restoring it. For                               
instance, words such as “harmony with nature”, “effective environmental legislation” and                     
“environmental protection”, “precautionary approach” are linked with preserving the                 
environment, whereas words such as “compensation for environmental damage”, “environmental                   
impact assessment” and “natural disasters” are more related to restoring the environment when                         
damage has already been done. 
The second category created from the Rio principles, has been named “Economy and Industry”                           
and includes the following keywords: sustainable development, open international economic                   
system, trade policy measures, innovative technologies, precautionary approach, unsustainable                 
patterns of production and consumption, and internalisation of environmental costs and the use                         
of economic instruments. These keywords describe economical subjects, such as “unsustainable                     
patterns of of production and consumption”, which involves the economic concepts of demand                         
and supply. The industry part of the category involves technological advances. 
The third category we constructed was called “International politics” and includes the following                         
keywords: relocation to other states of environmentally degrading activities and substances,                     
states, state cooperation, natural disasters, developing countries, adverse transboundary                 
environmental effect, right to development, international law providing protection,                 
responsibility, sovereign right to exploit their own resources. This category includes several                       
interesting groups of keywords. Firstly, this category shows that the Rio principles emphasise the                           
importance of international relations between countries because according to these principles                     
every country has the right to exploit its natural resources, but at the same time it has a                                   
responsibility to respect international law and policies to avoid environmentally degrading                     
practices which could also have adverse consequences for neighboring countries. Also, if natural                         
disasters happen, countries have to inform each others in order to minimise the damage.  
Our fourth category created from the keywords is called “Social concerns”. The category                         
includes the following keywords; cooperation between the state and people, Indigenous people                       
and youth of the world. We named this category “Social concerns” because it relates to social                               
groups such as “indigenous people” and it talks about “cooperation between the state and                           
people”, which also seemed like a social phenomena.  
 
Link categories of content analysis to environmental and economic pillars 
 
Environmental preservation is about sustaining the environmental pillar by preventing the                     
degradation of natural resources and by making up for unsustainable patterns of production. If                           
we were to place the category called “Environmental preservation” on a three pillar model of                             
sustainability, it would be closest to the environmental pillar. Infact, the keywords are very                           
closely linked to sustainability and environment such as “sustainable development”                   
(development which doesn’t deteriorate the environment) as well as “effective environmental                     
legislation (legislation which protects and preserves the environment). The category “Economy                     
and Industry” is very closely linked to the economic pillar of sustainability. The keywords are                             
relevant when discussing economic sustainability, which is the goal of the economic pillar. For                           
instance, the keyword “open international economic system”, which describes a system that                       
would lead to economic growth and sustainable development in all countries, is along the lines of                               
the economic pillar, thus making it applicable to our research. The category also includes the                             
word “Innovative Technologies” which is about being more efficient and minimising harm done                         
to the environment, thus falling into both the economic and environmental pillar. 
If we were to place the category called “International Politics” on a three pillar model of                               
sustainability, it would have several links with the pillars, but it would not fit into any of the                                   
pillars. Because our project is not so focused on politics and international relations, we decided                             
not to focus on this category for the project. Similarly, the category called “Social Concerns”                             
was closest to the social pillar, which we have chosen not to focus on .  
The principles which we will briefly discuss below are those that were most connected to the                               
categories which we deemed to be relevant for the next chapters, which are “Environmental                           
Preservation” and “Economy and Industry”. 
  
Rio Earth Summit 
 
Twenty years after the Stockholm Conference, the UN Conference on Environment and                       
Development was held in Rio de Janeiro from the 3rd to the 14th of June in 1992, with the main                                       
focus of sustainability. This meeting’s objective was to discuss the environment on a global                           
basis. Examining the current state of the environment as well as how science, the economy and                               
the environment are interlinked and how they can be viewed from a political standpoint were                             
also important objectives of the meeting (Meakin, 1992). The two decades between the                         
Stockholm Conference and the Rio Commission gave the members of the UN time to thoroughly                             
identify the factors of the environment that are and could possibly be effected through our human                               
outputs. Some of these factors included the preservation of land, air and water (Meakin, 1992).                             
These three elements of the environment will be discussed further within this chapter, looking at                             
them in a more detailed manner, and how preserving each of them can lead to sustainable                               
environment. 
 
Principles that relate to environmental and economic pillar 
 
In this section some of the principles from the Rio Declaration that are more closely linked to our                                   
project have been identified. As these principles are self­explanatory we will not be expanding                           
on them, they are merely stated in order to use them later on in the project. The selected                                   
principles will be referred back to when looking more into the case of factory farming, which can                                 
help determine whether this type of production is upholding to the stated principles. 
 Principle 3: “The right to development must be fulfilled so as to equitably meet developmental                             
and environmental needs of present and future generations” (UN, 1992, p. 1) 
 
Principle 4: “In order to achieve sustainable development, environmental protection shall                     
constitute an integral part of the development process and cannot be considered in isolation from                             
it” (UN, 1992, p. 1) 
 
Principle 8: “To achieve sustainable development and a higher quality of life for all people,                             
States should reduce and eliminate unsustainable patterns of production and consumption and                       
promote appropriate demographic policies” (UN, 1992, p. 2) 
 
Principle 9: “States should cooperate to strengthen endogenous capacity­building for sustainable                     
development by improving scientific understanding through exchanges of scientific and                   
technological knowledge, and by enhancing the development, adoption, diffusion and transfer of                       
technologies, including new and innovative technologies” (UN, 1992, p. 2) 
 
Principle 15: “In order to protect the environment, the precautionary approach shall be widely                           
applied by States according to their capabilities. Where there are threats of serious or irreversible                             
damage, lack of full scientific certainty shall not be used as a reason for postponing                             
cost­effective measures to prevent environmental degradation” (UN, 1992, P. 3) 
 
Principle 16: “National authorities should endeavour to promote the internalization of                     
environmental costs and the use of economic instruments, taking into account the approach that                           
the polluter should, in principle, bear the cost of pollution, with due regard to the public interest                                 
and without distorting international trade and investment” (UN, 1992, P. 4) 
 
Principle 17: “Environmental impact assessment, as a national instrument, shall be undertaken                       
for proposed activities that are likely to have a significant adverse impact on the environment                             
and are subject to a decision of a competent national authority” (UN, 1992, P. 4) 
 
Principle 25: “Peace, development and environmental protection are interdependent and                   
indivisible” (UN, 1992, p. 5) 
 
Three pillars of sustainability 
 
An important outcome of the Brundtland Commission is the realisation that social equity,                         
economic development and environmental protection aspects are all interconnected and must all                       
be considered when trying to achieve sustainability (World Commision on Environment and                       
Development, 1987). To illustrate how these dimensions of sustainability are related, often a                         
model using three separate pillars supporting a roof is used, with each pillar representing                           
environmental protection, economical development or social equity. If one pillar were to be                         
ignored the remaining two pillars would fail to support the roof, therefore creating an                           
unsustainable system. The use of this model demonstrates how they must all work together to                             
achieve overall sustainability. In 2002, the World Summit on Social Development revised the                         
traditional three pillar model in favor of a model showing three overlapping ellipses with both                             
social and economic sustainability inside the larger environmental ellipse (United Nations,                     
2002). This argues that society and economy are limited by the overall constraints of the                             
environment rather than separate entities in themselves. In other words, society and economy                         
depend on the environment, so improvements in the environment can boost societal and                         
economic welfare. Although the figure has been modified, they continue to argue that these three                             
dimensions are important in creating a sustainable system (United Nations, 2002). The model                         
argues that it is necessary to include a social pillar to create a sustainable system. Without this                                 
third pillar then the structure will fail. An example would be that if a war were to breakout then                                     
less attention would be paid to the environment. Therefore, all three pillars are necessary,                           
although we have chosen to shift our focus to only environmental and economical because these                             
two have the most relevance in factory farming.  
 
Environmental Sustainability 
 
Looking at a few different definitions of environmental sustainability, we can see that the overall                             
consensus was that in order for a system to be environmentally sustainable, our current resources                             
must be managed in a way that prevents their depletion or degradation. In addition to preventing                               
environmental degradation, emphasis is put on preserving the resources that currently exist. 
In recent years the terms environment and sustainability have been frequently mentioned in the                           
media. As many international organisations, such as the UN, put pressure on member states to                             
reduce their impact on the environment, many initiatives are being implemented to reduce or                           
eliminate the depletion of natural resources. As the the earth is undergoing constant growth we                             
are putting a great amount of strain on its natural resources (Awan, 2013). Social factors have a                                 
great impact on how natural resources are utilised, as they might be the only means for a                                 
developing country to obtain profits. Though with this being said, we can see that many                             
developed countries such as the US, are depleting the environment just as much even though                             
they may have the ability to find alternatives as to not overuse the earth’s resources (Awan,                               
2013).  
 
Although environmental sustainability is a very broad term that encompasses many factors, it is                           
commonly broken down into Land, Water and Air. These three aspects and their existence are a                               
concern to those countries that are developed as well as those that are still developing as they are                                   
the basis for life on earth (Awan, 2013). To properly understand environmental sustainability as                           
a whole, one must understand these three subsections and how they are interconnected. 
 
Land 
 
In the simplest terms, in order to be environmentally sustainable, land must be properly                           
managed. This requires efforts on everyone’s part to care for the land resources that we currently                               
have. There are nearly 7 billion people in the world and almost 38% of the land on earth is used                                       
to produce food (FAO, 2006). The mass production of crops often renders the soil overused and                               
useless after just a few years of over farming, resulting in dry, nutrient deficient soil that often                                 
results in heavy erosion (FAO, 2007). To obtain land that can be farmed to feed the millions of                                   
factory farmed animals, many forests must be clear cut. This, in turn, leads to the loss of habitat                                   
for many animals. Additionally, humans beings rely on the forest for survival. Covering nearly                           
45% of the earth (Margulis, 2004), animal agriculture is the single most destructive force of land.                               
Much of the land used for animals is located in the Amazon Rainforest in South America. It is                                   
estimated that the deforestation here is approximately an entire football field of rainforest cleared                           
every second (Margulis, 2004). Additionally, according to the UN funded World Bank, 91% of                           
the destruction of the Amazon rainforest is a result of animal agriculture (Margulis, 2004). From                             
medicines to oxygen, forests are essential for the survival of all living beings on earth. Once                               
destroyed, they are gone forever. We are losing an average of 110 species of animals and insects                                 
each day due to deforestation (Sayer, 1999). Many governmental environmental organisations,                     
such as the European Environment Agency (EEA) and World Nature Organisation (WNO), are                         
beginning to create long term plans to help prevent the destruction of our forests before it is too                                   
late.  
 
Water 
 
Water sustainability is immensely important for the survival of life on earth, like land                           
sustainability, it must be managed in a way that does not render it useless. Many activities that                                 
are currently practised have a detrimental impact on the earths water. Additionally, there are                           
many places around the world that have very limited sources of fresh water. As the world                               
population grows, fresh drinking water becomes more and more scarce. Many places already                         
have very little freshwater, and what they do have is often heavily polluted to the point where it                                   
is not safe for consumption. Industries are using large amounts of water, while at the same time,                                 
polluting rivers, lakes and the earths groundwater. In addition to polluting the water, factory                           
farms need immense amounts of water to operate. According to the USDA, 80­90% of all water                               
consumption in the US is used by the agriculture industry (Schaible, 2014). Factory farming                           
places hundreds, sometimes thousands of animals in relatively small areas, often with little                         
regard for waste disposal. Often times the waste from these animals finds its way into rivers,                               
lakes and groundwater sources, carrying with it many pesticides, steroids and diseases.                       
According to the FAO (United Nations Food and Agriculture Organization), water use has                         
doubled in the last fifty years (United Nations Food and Agriculture Organization, 2014). This                           
has caused rivers and lakes to dry up, groundwater to disappear, forests to die, villages being                               
forced to relocate as well as many other negative consequences of unsustainable water use.  
 
Air 
 
The earth’s atmosphere contains air, and without it plants and animals could not survive. It not                               
only provides oxygen, it also contains gasses that line the atmosphere and create a layer that acts                                 
as a “greenhouse”, which helps to increase the global temperature, preventing water from                         
freezing, a necessity for most of the lifeforms on earth. Air pollution creates acid rain, which in                                 
turn is destroying forests, crops and other plants while also polluting lakes and killing animals.                             
Humans are also feeling the effects of poor air quality. It causes respiratory disorders in many                               
people as well as thinning of the ozone, resulting in increased risk of skin cancer. The Food and                                   
Agriculture Organisation reports that while transportation is responsible for 12% of greenhouse                       
gasses, animal agriculture is responsible for 18%. If taking into account the food, water,                           
transportation, housing, slaughter, storage and other necessities that are needed to bring meat to                           
the final consumer that number rises to 41% (FAO, 2006). These numbers show how important it                               
is to implement regulations that will reduce the amount of air pollution.  
Becoming sustainable in land, water and air is essential in order for environmental sustainability                           
as a whole to succeed. Today, more than ever, there is awareness of the importance to protect the                                   
resources that are currently available. Politicians and the media have focused much attention on                           
the environment over the past few decades. This has an effect on the general public, causing                               
them to realise that the natural resources are being depleted, possibly motivating them to take                             
action. Moreover, many new organisations that are concerned with sustainability are being                       
created on a daily basis. 
 
Final notes on environmental sustainability 
 
While sustainability is important to consider when focusing on development, environmental                     
sustainability has received a lot of attention lately. Nations are beginning to implement stricter                           
regulations for industries that are notorious polluters. The factory farming industry is larger than                           
its ever been, and today, is one of the biggest violators of environmental destruction. Land is                               
deforested to make room for crops intended to feed animals. The concentration of animals in                             
relatively small areas require proper waste disposal, but this often is neglected and animal waste                             
escapes into the water sources surrounding these farms. In addition to land and water being                             
affected, the air is also harmed. As mentioned above, factory farms are responsible for more air                               
pollution than any other industry. With the creation of the many organisations that deal with                             
environmental issues, factory farms are pressured to comply with harsher environmental                     
regulations while continuing to focus on increasing their economic growth.  
 
Economic Sustainability 
 
The following definition of economic sustainability will be given to create a basis for discussion                             
throughout this section. “An economically sustainable system must be able to produce goods and                           
services on a continuing basis, to maintain manageable levels of government and external debt,                           
and to avoid extreme sectoral imbalances which damage agricultural or industrial production”                       
(Harris, 2000, p. 5). Aside from this definition we will be looking more specifically at what                               
factors a company should take into consideration in order to be economically sustainable. 
 
Economy: 
 
The economy is a way that us humans can take resources and create them into units of                                 
production. As described by Ikerd (2012), the economy is merely a facilitator for the production                             
of goods and services through the creation of a market by society. These goods that are produced                                 
come from the resources from the earth. It seems that companies take these natural materials as                               
complementary, and do not think about what consequences this could have (Awan, 2013).                         
Looking back at the definition given above, to be economically sustainable, the production of                           
goods must be able to continues in the long run, then this must take into consideration whether                                 
we are utilizing resources in a way that doesn’t deplete them. Two possible ways to help                               
preserve earth’s natural resources are to increase the pricing on them or to change the                             
consumption behavior (Awan, 2013). If prices are higher, companies might think more about                         
how they can integrate them in ways that will not over exploit them. And if prices increase on a                                     
commodity people may think twice before buying them. Looking at our current state, do our                             
methods of production and consumption standing in the way of finding methods that contribute                           
to a more sustainable economic practices?  
 
How is a company seen as economically sustainable: 
 
We have chosen to look at economic sustainability through the eyes of a company in order to                                 
make it easier to link this back to our theory of natural capitalism. Looking more specifically at                                 
elements within the economy; within an organisation there are two main points that a company                             
should do in order to be considered sustainable. The first is how a company deals with external                                 
issues from the inside and the other is to what extent do the practices a business carries out have                                     
an affect society? With this last sections under economically sustainable we hope to have a clear                               
understanding of the considerations a company must take in order to be sustainable. To start off                               
with, another definitions of economic sustainability will be given, “Economic growth can and                         
should occur without damaging the social fabric of a community or harming the environment”                           
(Doane and MacGillivray, 2001 p. 17). For there to be economic sustainability, as seen by the                               
quote, if a company does not grow it may not be able to keep up with the changing economic                                     
environment, however this growth must not cause environmental damage. 
 
External issues from the inside: 
 
As the economy's environment is changing, businesses must take this into consideration and                         
determine what they can do in order to incorporate practices that benefit the external social and                               
environmental factors, that will in turn help the corporation from the inside. Unfortunately, as                           
seen especially in the US, many companies are run in a way that will not be able to survive in the                                         
future. In a survey that was taken in 1994, it stated that in the US, 40% of companies would                                     
‘last’, however it was shown that after five years these companies were no longer in existence                               
(Doane and MacGillivray, 2001) . If a company shows that they carry out sustainable practices                             
this could also become a safeguard for investors, as this could lead to a long life expectancy. But                                   
then again the question is, would investors be interested in a company that is trying to become                                 
sustainable? And would this have an effect on the financial income? As being sustainable                           
includes upholding to a standard of involvement of social and the preservation of environmental                           
factors, it is important for a company to be able to communicate to not only investors and                                 
shareholders but also the public (Doane and MacGillivray, 2001). When a business is able to                             
demonstrate that environmental and social factors are just as important as profit accumulation                         
this builds a certain trust that can help with the survival of a firm.  
 
Practices of a business that can have an affect society 
 
As said, in terms of sustainability it is important for a company to have environmental friendly                                 
and ethical practices while still being able to make profits. If a large company were to go                                 
bankrupt, this would have major consequences on not only the economy, but on the shareholders                             
and the employees (Doane and MacGillivray, 2001). Enron was a large energy company that was                             
making great amounts of money, however after hitting their peak they suddenly went bankrupt.                           
This was due to the unsustainable practices that Enron was performing, for example such as                             
uncompleted financial statements. There was a lot of secrecy occurring, and as shown above,                           
there needs to be openness within a company as well as a connection within society. When                               
Enron fell, it brought much disruption within the economy and many were left jobless, which                             
had great implications on the employees (Sridharan, Dickes and Caines, 2002). Though there is                           
much more to this case surrounding politics and more in depth economics, this example was                             
merely to illustrate the effects a business can have on society if it suddenly collapses. 
 
Final notes on economic sustainability 
 
Unfortunately, since sustainability has just recently become important, many companies find it                       
difficult to change their practices. As managers want to make choices that will economically                           
benefit their firm, these might not necessarily be sustainable, stating that it could possibly take                             
five to ten years for them to start making a profit from when they began to transform into an                                     
economically sustainable firm (Doane and MacGillivray, 2001). As stated, many of these                       
companies main focus is on their financial performance, and as it has been seen there has been a                                   
decrease in the life expectancy within companies. This could possibly be solved by taking the                             
factors within the economy, such as society and the environment into consideration. The social                           
and ethical values are of great importance as contributors to a level of trust and loyalty for a                                   
company. As well as if we look back at a company that has failed, this could cause many to lose                                       
their jobs and create an unbalanced environment within the economy. Of course socio­economics                         
are very important within economic sustainability, but being able to maintain the environment’s                         
resources simultaneously is just as important if a company wants to stay in business for as long                                 
as possible. 
  
Final Thoughts 
 
This chapter has discussed main points within the evolution of how the concept of sustainable                             
development became a relevant global issue. Describing how the Rio Earth Summit meeting                         
came into play was an important aspect, as this has showed how the main issues stated within the                                   
Rio Declaration were created. The principles that we have selected contain common aspects with                           
that of natural capitalism, which will be discussed in Chapter 5. Finally, giving more insight to                               
the two pillars of sustainability, environmental and economic, has given a framework to how we                             
can link this to our selected theory. This more descriptive chapter has created a concrete                             
framework for discussions within the next two chapters. 
 
Chapter 5 
 
Introduction to Chapter 
 
This chapter will begin with examining the epistemological and ontological backgrounds of our                         
theory of natural capitalism and the Rio principles and compare them. Then the strategies will be                               
described on how Natural Capitalism relates to the economic and environmental pillar of                         
sustainability and how the Rio principles relate to these two pillars. By relying on the material                               
from Chapter 3 and Chapter 4, pared along with the content analysis, this will be helpful when                                 
doing this comparison. We chose to make Chapter 5 a comparative chapter because as our                             
conclusion from this will allow us to reflect on the practices of factory farming in Chapter 6.  
 
Epistemological and ontological background of our theory 
 
The book written by Hawken et. al. (1999) was constructed from various previous books such as                               
The Ecology of Commerce (Hawken, 1993) and Factor Four: Doubling Wealth, Halving                       
Resource Use (Von Weizsäcker, Lovins and Lovins, 1997). The theory of Natural Capitalism is                           
not something completely new; as it builds on already existent concepts, strategies and theories                           
from a large number of literary sources. This means that we are witnessing many levels of                               
interpretation or social construction. The literature which Hawken et. al. (1999) draw on is an                             
interpretation of social reality, and the theory of natural capitalism in turn, is an interpretation of                               
this literature. Our project will shed light on our selected theory when related to factory farming.                               
Natural Capitalism is a somewhat recent theory when compared to the policy documents that                           
were developed during Rio  Earth Summit of 1992 , and the objective of this theory differs too. 
 
Epistemological and ontological background of Rio principles 
 
When the Rio principles were written, sustainability was still in an early phase of development,                             
even though it had already been discussed by the Brundtland Commission. The documents issued                           
after Earth Summit 1992 have been cited many times and have thus had an impact not only on                                   
policymaking worldwide, but also on many scholars. The Rio principles were written by the UN                             
(United Nations, 1992), meaning that they are part of an official document, as opposed to, for                               
instance, a book such as the one written by Hawken et. al. (1999). 
 
Comparison of epistemological and ontological backgrounds 
 
When discussion general content and goals, natural capitalism and the Rio principles are quite                           
similar. Drawing from what we found concerning their epistemological and ontological                     
background, there is one specific similarity between them. Both Natural Capitalism and the Rio                           
principles have had respectable impacts on an international level.  
 
From research their backgrounds, we have also found some differences, between natural                       
capitalism and the Rio Declaration. For starters, the theory of Natural Capitalism is younger. as it                               
was written by Hawken et al., in 1999 while the Rio declaration was formed in 1992. Another                                 
epistemological difference between the backgrounds is that the Rio Declaration was written by                         
the UN, meaning that it is an official document. On the other hand, the theory of Natural                                 
Capitalism is described/formed from a book, written by Hawken et. al. (1999). A final comment                             
stating the differences between the two epistemological and ontological backgrounds is that the                         
fact that Natural Capitalism draws from previous books such as “The Ecology of Commerce”                           
while the Rio Declaration draws from the discussions of  Brundtland. 
 
Link between Natural Capitalism strategies and environmental and economic pillar                   
of sustainability 
 
Radical Resource Productivity, i.e. the strategy concerned with increasing efficiency, is                     
supporting the environmental pillar by maximising the amount of output derived from a certain                           
amount of input, thus less natural resources are needed to make a product. Radical Resource                             
Productivity is also a key part of the economic pillar, because by increasing efficiency, profits                             
are increased too. 
 
Likewise, the idea of a Service and Flow Economy was also designed to relieve the stress that                                 
there is on the environmental pillar by focusing on services rather than goods, thus making it                               
profitable for businesses to use durable products. This would then save a lot of resources by                               
making unsustainable patterns of production and consumption less profitable. Moving towards a                       
Service and Flow Economy would probably have a harsh impact on the economy in the short run                                 
as some industries might have to relocate to the service sector, but it would greatly benefit the                                 
economy in the long run, because resources would be used more efficiently if used by                             
companies, instead of consumers. 
 
Biomimicry can also help to strengthen the environmental pillar by creating economies that                         
imitate biological cycles. For instance, by relocating subsidies on extraction of “virgin” sources                         
to the recycling of sources, the natural capital of a nation might be less intensively used and it’s                                   
natural cycles might be restored. Biomicricy is similar to the strategy of Service and Flow                             
economy and it would revolutionise industries by making them more efficient during production.                         
Less resources would be turned to waste in the economy; instead, they would be recycled and                               
moved to other industries, as one industry’s waste might be value to another. This strategy is also                                 
aimed at ensuring resources are not being depleted, thus creating stable secular balances and                           
allowing for the continuous flow of producing, key parts of the economic pillar. 
 
Finally, the strategy of investing in natural capital could make economies more aware of the                             
economic possibilities that there are in natural capital. Hopefully it could change the perception                           
of natural resources to something that has a high value and therefore is profitable to protect.                               
Investing in natural capital would to some degree prevent scarcity of resources or even reverse                             
their depletion, thus benefiting the economic pillar in the long run. 
 
Link between Rio principles and environmental and economic pillar of sustainability 
 
With the use of content analysis in the previous chapter, we were able to group the different                                 
principles into the categories of ‘environmental preservation’ and ‘economy and industry’. The                       
category ‘environmental preservation’ is so close to the environmental pillar that the meaning of                           
these two terms overlap. Four principles from the Rio Declaration by the UN (1992) have been                               
selected for the environmental category . Principle 4 states that if sustainable development is to                             
be achieved, the protection of the environment must not be neglected. Principle 15 states that                             
individual states are responsible of protecting their natural resources and that they must                         
implement economically sustainable methods to prevent damage to the environment. Principle                     
16 also outlines different points that are linked to the category of environmental preservation,                           
such as the the importance of the role of national authority in creating new policies that aim to                                   
internalise environmental costs in economics. Finally, principle 17 discusses that states must                       
assess environmental impacts before starting potentially environmentally harmful activities.                 
Overall these principles underline that the environment must be included in economic policies                         
and that all states are responsible for the protection of their own environment. 
The two principles deriving from the Rio Declaration by the UN (1992) that were placed under                               
the ‘economy and industry’ category were number 8 and number 9. Principle 8 discusses that                             
states must reduce or eliminate unsustainable patterns of production and consumption. It is not                           
specified whether these patterns of production and consumption are unsustainable from an                       
economic or environmental point of view, but these two points of view go hand in hand. As                                 
principle 9 explains, the creation of new technological innovations through the expansion of                         
scientific knowledge could strengthen the economic pillar while making the use of natural capital                           
more efficient and perhaps overruling unsustainable patterns of production. 
The 7 principles that were discussed were selected in order to demonstrate the importance of                             
focusing on both the environment and the economy in order to achieve sustainable development.                           
The two pillars must be considered when making plans in the long run. We will now compare                                 
what the strategies set out by Hawken et. al. (1999) and the Rio principles have to say about how                                     
the economic and environmental pillars should work together. 
 
What do natural capitalism and the Rio principles have in common when discussing                         
the linkage between the environment and the economy 
 
The Rio principles and the strategies in Hawken et. al. (1999) have several similarities. Firstly,                             
focus extensively on the economic and environmental pillars of sustainability. All of the                         
strategies that are explained in the Natural Capitalism book are related to these two pillars and in                                 
the Rio Declaration, we found 7 principles that were particularly linked to these two pillars. The                               
categories “Environmental Preservation”, “Industrial Production Strategies” and “Economic               
Policies” in Hawken et. al. (1999) are very similar to the categories “Environmental                         
Preservation” and “Economy and Industry” from the Rio principles. Both Natural Capitalism and                         
the Rio principles talk about creating sustainable patterns of production, for instance with                         
technological innovations or by investing in natural capital. They also talk about using economic                           
policies (e.g. trade policies) and internalising environmental costs. Secondly, both natural                     
capitalism strategies and rio principles show a really strong connection between the economic                         
and environmental pillar and acknowledge that they can not be looked at separately. This is why                               
several keywords went into both categories for each content analysis. 
However, some differences can be found between Natural Capitalism strategies and the Rio                         
principles. Firstly, the Rio principles are more brief and then the strategies. This means that the                               
strategies are discussed more in detail and are a step further towards the creation of real policies.                                 
Secondly, the Rio principles use keywords such as “compensation for environmental damage”,                       
“environmental impact assessment” and “natural disasters” to explain how states should be                       
re­built after damage has been done to the environment. In contrast, the strategies of Natural                             
Capitalism only explain ways to avoid environmental degradation. Finally, the Rio principles                       
focused a lot on the state and international cooperation, hence the category “International                         
Politics”. However, the strategies under Natural Capitalism were constructed in a way that would                           
not be influenced by political stances (e.g. if the ruling political party of a nation is left­wing or                                   
right­wing). 
The objective of using both Natural Capitalism strategies and the Rio principles was not solely to                               
compare their similarities and differences. Our ambitions were to understand the content of both                           
texts to arrive at a more general understanding of the importance of the environmental and                             
economic pillars to co­exists. Then using this and comparing it to factory farming, which will be                               
seen in the next chapter.  
 
Chapter 6 
 
Background about factory farming 
 
Factory Farming and environment 
 
Much of the animal agriculture today is produced in large industrial factory farms. Today, nearly                             
81% of all meat and dairy is produced by only four companies (Scully, 2002). These companies                               
have replaced small family owned farms that have a relatively low impact on the environment,                             
with large factory farms that are notorious for polluting (FAO, 2006). The concentration of large                             
numbers of animals into relatively small areas create great harm to the land, air and water. The                                 
waste produced by these factory farms is often stored in large, purpose built lakes that become                               
dilapidated due to age, allowing the waste to find its way into rivers, lakes and groundwater                               
(Marks, 2001). In addition to this, heavy pesticide and antibiotic use is also carried in the animal                                 
waste and introduced to freshwater sources, creating water that is unsafe for human consumption                           
(United States Environmental Protection Agency, 2000). Air quality is also greatly affected by                         
these factory farms. Cattle produce immense of methane and carbon dioxide, which is,                         
responsible for up to 18% of the worlds greenhouse gasses (Goodland and Anhang, 2009).                           
These greenhouse gases increase the air and water temperatures on the earth's surface, causing                           
many plants and animals to suffer (Philip, 2012). The Food and Agriculture Organisation (2006)                           
reports that the leading contributor to deforestation is factory farming, responsible for                       
approximately 91% of amazon rainforest destruction. Forests provide homes to plants, animals                       
and many indigenous people. According to the World Wildlife Fund, the forests are the ‘lungs of                               
the planet’, absorbing the carbon dioxide from animal agriculture and releasing oxygen back into                           
the earths atmosphere (Jeffries, 2013). The amazon forest is estimated to produce 20% of the                             
worlds oxygen, and with the rate of deforestation in the years leading up to 2000, the United                                 
Nations (2000) estimates that it will be completely destroyed by 2050. All these facts lead us to                                 
the conclusion that factory farming is not environmentally sustainable. 
 
Factory Farming and economy 
 
Today, factory farming plays a major role in the food industry in our western society. According                               
to Zuzworsky (2001), factory farming is a highly lucrative business, operating on a big scale. As                               
explained by Fox (1996), factory farms are designed to make more money, from more animals.                             
The factory farmer is a capital­intensive farmer whose biggest investments are in time and labour                             
saving equipment. The primary objective of the factory farm is not to make food, but instead to                                 
accumulate profit (Gunderson, 2011). Economically, the meat industry provides seemingly                   
inexpensive food to the US population. Although this may look like it is beneficial for low                               
income US citizens, there are many hidden costs that are kept hidden from the consumers. Every                               
year, the US government spends approximately 38 billion dollars to subsidise the meat and dairy                             
industries (Grey, 2010). The products that are being produced at these CAFOs are grossly                           
underpriced at the consumer level, although, for instance, according to the book ‘Meatonomics’                         
the cost of a $5.00 big mac is actually closer to $13.00 when you taking into account subsidies                                   
and other hidden costs (Simon, 2012). It is US taxpayers that are paying that extra $8.00.                               
Additionally, over two thirds of the $38 billion is used to support the large CAFOs while smaller                                 
local farms receive a mere one third (Grey, 2010). Furthermore, regardless of price rises in                             
production costs, in labour and in land, the aim is to keep the prices of food down for consumers                                     
(Fox, 1996, p. 8). Thus, meat is seen to be beneficial for those that can not afford high end                                     
products, however it is a concern that the government is spending money to fund this industry.                               
One major argument for factory farming is that it creates jobs and helps boost local economies,                               
but in fact they employ a smaller amount of workers than small family farms and they purchase                                 
most of their supplies outside the communities they operate in (Sumaila, 2010). 
 
Link between the view of natural capitalism strategies on environment/economy and                     
factory farming 
 
The strategies laid out in the Natural Capitalism create guidelines that are deemed necessary to                             
follow in order to maintain both economic and environmental sustainability. The section will                         
attempt to link the four strategies of Natural Capitalism to the concept of factory farming,                             
proceeding to find either differences or similarities between them. 
 
The first comparable natural capitalist strategy is Radical Resource Productivity. There is a                         
linkage between this strategy, and the production methods of factory farming. Both aim to                           
increase profit from the same resources. Factory farms aim to use less land and labour in order to                                   
increase capital accumulation, as mentioned earlier in Chapter 5, which according to natural                         
capitalism, is apart of creating a sustainable industry. Whether factory farming is                       
environmentally sustainable in this regard is however a different matter. Although factory farms                         
do have a high resource productivity, they are still a major contributor to environmental                           
degradation. The reasoning for this may be linked to how factory farms contemplate costs. Meat                             
is greatly subsidised as mentioned earlier, meaning that the cost of producing will be lower.                             
When producing meat, costs such as pollution and land degradation are not apart of the the cost                                 
of production, opposed to the philosophy of natural capitalism. To sum up, factory farms meet                             
this strategy in a economical sense, however not environmentally. 
 
The second comparable strategy of Natural Capitalism is Biomimicry. Economically,                   
industrialised farming does not operate according to this strategy. The strategy is about recycling                           
resources, by imitating biological cycles for industries, both for production and waste. Many                         
materials go to waste, and never actually make it to the product.If waste could be used by other                                   
industries or reinserted in a cycles of production, it could reduce environmental impacts. In terms                             
of meat production, in the US only around three percent of meat and dairy goes to waste during                                   
the production phase (Gunders, 2012). Meat in the US is heavily subsidies, and as mentioned in                               
chapter 3, Hawken attributes high level of inefficiency in part to subsidies, which keep the prices                               
of some resources (in this case meat) artificially low. This could argue that factory farming in                               
indeed is not economically sustainable. Environmentally, there is the issues of waste that may                           
not correlate with the biomimicry in terms of achieving environmental sustainability. There is the                           
matter of masses of fecal matter and greenhouse gases that are produced from the animals.                             
According to the United States Environmental Protection Agency (2011), the increased                     
concentration and growing scales of CAFOs has contributed to negative environmental and                       
human health issues. This concerns involve pollution within the air, and water storages. Also                           
according to the FAO (2011), a single dairy cow produces the same amount of manure in a day                                   
as 20­40 people do . If the animal waste is properly stored and used, it can be used as a valuable                                         
resource. For instance, it can be used as environmentally sound way of fertilising agriculture                           
land. Manure can also be used in digesters, which are machines that harvest the methane gas                               
made. This methane gas can be sold and used to make electricity, or other useful products such                                 
as ethanol (FAO, 2011). However, if the animal waste is not managed correctly, it can have                               
damaging consequences on the environment. If the storages are not properly managed, the                         
manure could leak into local water storages or rivers, which can have serious impacts of the                               
environment. We can conclude that factory farming would seem to have the opportunity to                           
follow the biomimicry strategy, however currently factory farms don’t always seem to comply                         
with the strategy.  
 The third strategy that will be applied from natural capitalism to factory farming, is Service and                               
Flow Economy, though this strategy may be more complicated/less applicable. As described                       
earlier, demands for a new way in seeing products, moving away from the intensive goods                             
producing, while moving towards a more service minded economy where durability and                       
upgrades are specialised. Seeing as the animals in a factory farm are for slaughter, they are not a                                   
commodity the industry can rent out to the customers. The machines and instruments within the                             
farm, could be applicable for the strategy. In this case, the machines would have to be made in a                                     
durable/upgradable way. The industry could be focused on leasing machinery to slaughter houses                         
instead. However on the whole, we would conclude that factory farms do not follow this                             
strategy. Factory farming’s main objective after all, is to increase its productivity, and bust the                             
amount of goods to the max. Thus we can conclude, factory farms do not comply with this                                 
strategy in order to be environmentally and economically sustainable.  
 
Finally the last strategy is Investing in Natural Capitalism. If factory farming does indeed follow                             
this strategy, than they must be actively investing in natural capital. In some sense, factory                             
farming does invest in natural capital, for instance the example of converting manure into                           
fertiliser for land. Also factory farms do invest in storages for the animal waste, as well as                                 
methods to harness methane. Though they are trying to dispose of waste in the most efficient                               
way, there are still a lot of spillages that occur and even some that are deliberate. In Morgan                                   
County, Illinois, a pig farm admitted to disposing of 27,000 pounds of manure that seeped into a                                 
pond making it a deadzone (Schneider et. al., 2014). As seen, factory farming to some extent                               
follows this category of investing in natural capitalism, however it seems that they are still not                               
completely committed if waste is still being dumped into natural waterways. 
 
Link between the view of rio principles strategies on environment/economy and                     
factory farming 
 
The principles laid out in the Rio Declaration create guidelines that are deemed necessary to                             
follow in order to maintain both economic and environmental sustainability. The importance of                         
these two elements is clearly visible from the principles included in Chapter 4 To explore the                               
relationship between the principles laid out in the Rio Declaration and the practices of factory                             
farming, we gathered keywords from the principles. These were then divided into two categories                           
and then compared to factory farming to show the similarities and differences between them. The                             
centralisation of this industry has created large factory farms that control the majority of meat                             
production, not only in the US, but worldwide. This in itself demonstrates the factory farming                             
industries interest in economic progress. As mentioned earlier, these farms are created with the                           
intention of making more money with more animals and less employees. With the desire to                             
increase profits, factory farms will utilise new technologies as they become available to increase                           
their production while lowering the operational costs. This correlates with the economic                       
principles written in the rio declaration. It is written in the principles that states shall exchange                               
scientific knowledge and technologies to strengthen ‘endogenous capacity building’.                 
Economically, these factory farms are competing against each other for profit, but due to the ease                               
of obtaining new knowledge and technologies from outside sources, factory farms can compete                         
on a more level playing field.  
Factory farms are notorious for creating irreversible environmental damage. Principle seventeen                     
of the rio declaration insists that states, or in this case factory farms, must conduct an assessment                                 
of possible environmental damage due to the harmful effects on the environment. This is often                             
done by these farms because, as mentioned above, they are created solely for profit with the                               
desire to avoid penalties and fines. Industrialised farms have become so huge that sometimes                           
they contain thousands of animals in a relatively small area. Many of the principles in the Rio                                 
Declaration place attention on the care of the environment. Through the enactment of                         
environmental regulations, fines are commonplace in factory farming (EPA, 2012). This leads                       
these factory farms to impose stricter operating practises to avoid receiving these fines. The rio                             
principles argue that sustainable development is only possible if an integral part of the                           
development process includes environmental protection. The principles mentioned in Chapter 4                     
also place importance on the balance of these two pillars.  
 Although, the principles do not mention land, air or water specifically, they group these                           
keywords together and use the term environment. While factory farms fail at maintaining                         
sustainability in these sectors, they often create many programs to offset their negative impact on                             
the environment. Factory farms supply cheap food, essentially improving the quality of life of                           
many people who otherwise would suffer economically. This goes against principle eight, which                         
says that states must reduce or eliminate unsustainable patterns of production and consumption.                         
Meat consumption is at an all time high and this increases the production. While economically                             
this seems sustainable, environmentally this is far from it. As mentioned earlier in this chapter,                             
the $38 billion per year that the US government spends to subsidise the meat and dairy industries                                 
also argues against the principles outlined in the Rio Declaration. Rather than changing strategies                           
and creating technological improvements to create sustainability, the factory farmers rely on the                         
government to save them money during the production process. The final principle that we look                             
at clearly states that environmental protection is inseparable from development. Factory farming                       
has grown larger and more powerful since its inception, creating insurmountable damage to the                           
environment. If one were to take this principle and apply it to factory farming, it is clear that                                   
factory farming is environmentally unsustainable. Therefore, the industry can not be sustainable                       
as a system. 
 
Comparison between natural capitalism and rio principles between factory farming                   
and environmental/economic pillar of sustainability 
 
In this chapter, we have so far concluded that factory farms do not generally follow the four                                 
strategies of natural capitalism (although in some few cases there are similarities). Likewise,                         
when discussing the Rio principles, factory farming does have some similarities to the principles                           
linked to economic sustainability, however when discussing the principles which we have linked                         
to the environmental pillar, factory farming is not quite applicable. Our findings in this chapter                             
would suggest (based on our theory and principles) that factory farming most of the time does                               
not conform with the environmental pillar, and in some cases can be linked to the same factors                                 
described under the economic pillar, but again not always. 
 
Discussion 
 
Looking back at our hypothesis of ‘natural capitalism and the selected principles of the Rio                             
Declaration demonstrate that for sustainable development to occur there must not be damage                         
caused to the environment, as well as that factory farming does not demonstrate this within their                               
methods of production’. We have found that the first half of this hypothesis is true and the                                 
second to be slightly false. By looking into both texts there was a clear connection that both texts                                   
agreed that economically development should maintain natural resources within the                   
environment. When starting the project we thought that since factory farming had such damaging                           
implications on the environment that we were not upholding to any of the factors discussed                             
within Natural Capitalism and the Rio Declaration. However we found under the category of                           
‘Radical Resource Productivity’, factory farming had the same motives, as it aims to use less                             
land and labor to increase its overall profits. But as this is upholding to the economic pillar, it                                   
does not seem to be taking the environment into consideration as this means of accumulating                             
profits could be one of the reasons for it causing pollution. Within factory farming there seems to                                 
be a motive for making economic progress, however employing less people to save money is not                               
beneficial for society or the economy for that fact. Finally, factory farming may take risk                             
assessment into consideration as to not receive fines, however it is evident that this type of                               
farming is causing major environmental damage. If weak regulation is the case then this is more                               
based on political corruption, but this is not our topic of discussion. A large issues surrounding                               
this type of farming is the enormous amount of manure that comes from the livestock. To some                                 
extent it seems that factory farming does invest in natural capitalism by converting some of this                               
manure into fertiliser or keeping it in large storage units. The problem with this though is                               
because there is such an excessive amount of waste not all of it can be used for fertiliser, there                                     
might be an overflow within the storage units, or even worse it could be deliberately dumped                               
into waterways. So to some extent our hypothesis was verified, even though factory farming may                             
be taking steps towards taking the environment into consideration, their profit motives are the                           
main incentive. Unless both pillars of sustainability co­exist it is difficult for this type of farming                               
to be deemed as developing in a sustainable manner.  
 
Conclusion 
 
Factory farming plays a big role in today’s western society. It is a highly lucrative business and                                 
is effective in meeting the demands for meat. Factory farms aims to produce massive amounts of                               
meat on a small part of land and employ minimal labour by means of machines. In the recent                                   
years, with the continued focus on creating a sustainable society, factory farming has been the                             
subject of accusation with critique from environmental organisations and even official                     
institutions such as the UN. While factory farming is important for a national economy, and                             
would seem to be sustainable on an economic level, we have attempted to see if it is                                 
environmentally sustainable. 
 
Our objective for this research paper has been to revise sustainability, and determine if an                             
industry can be sustainable in one pillar and not the other. This research paper includes and                               
employs the use of the two pillars of sustainability, namely the environmental and economic                           
pillars. We chose to exclude the third pillar of sustainability (social sustainability) because we                           
deemed it less relevant to our project. The pillars are used as a measurement of sustainability                               
during this project. We have deemed topics as either sustainable/unsustainable depending on                       
how interconnected they were to the pillars.  
 
Included in this research paper are descriptions of the Brundtland committee, Rio declaration and                           
the theory of Natural Capitalism. We utilised the Rio Declaration, specifically the principles, and                           
applied them to both the environmental and economic pillars in order to establish links. The                             
theory included in this research paper, is the theory of natural capitalism. The theory describes a                               
revolutionary way of changing our economy, to a sustainable one. The theory mentions the                           
issues in today's capitalist society’s view of cost, where issues such pollution and environmental                           
damages are not taken into consideration. There are four strategies mentioned in the theory,                           
which we have implemented in our research. The strategies were used in the analysis chapters of                               
the research paper, linking them to both pillars of sustainability and factory farming. The                           
strategies are called “Radical Resource Productivity”, “Biomimicry”, “Service and Flow                   
Economy” and “Investing in Natural Capital”. From the data analysis of the theory we                           
constructed the four categories; “Environmental preservation”, “Industrial Production               
Strategies”, “Economic Policies” and “Politics”. The categories have provided clearer links                     
between natural capitalism, the two pillars, the Rio principles and factory farming. The                         
Brundtland commission was established in 1983, where many academics from the field of                         
sustainability came together to conclude that society, economics and environment are linked                       
together. The principles lists possible strategies to achieve sustainability. The content analysis of                         
the Rio principles formed the following categories; “Environmental Preservation”, “Economy                   
and Industry” “International Politics” and lastly “Social Concerns”. Aside from the “Social                       
Concerns” these categories were used similarly to the natural capitalism categories, namly by                         
linking them to the pillars and factory farming.  
 
In Chapter 5 we examine the links between natural capitalism and the Rio principles to the two                                 
pillars of sustainability. We found that the both had similarities, during the comparison. All four                             
of the natural capitalism strategies were applicable to the two pillars while we found seven of the                                 
principles relatable to the pillars. Likewise, when examining the categories, we found that there                           
were similarities. For instance both natural capitalism and Rio principles talk about creating                         
sustainable patterns of production, for example with technological innovations or by investing in                         
natural capital.  
 
In chapter 6 we examined how natural capitalism and Rio principles link to the factory farming                               
(in regard to the two pillars of sustainability). We concluded that factory farming had some                             
similarities to two of the natural capitalism strategies (economically speaking). However we also                         
found that environmentally speaking, there were very few similarities. The same was concluded                         
from the Rio declaration. Factory farming seemed not to comply with the principles which were                             
linked to the environmental pillar, further suggesting a disconnection from it in relation to                           
factory farming. When linking factory farming to the economic pillar, we saw more similarities                           
as this type of farming has the incentive to growth economically and accumulate profits.  
 
The “problem” which has been focused on in this research has been associated to both factory                               
farming and sustainability. We have attempted to examine whether a business must both be                           
environmentally and economically sustainable, in order to comply with the Brundtland definition                       
of sustainability, or if these pillars of independent/unlinked of each other. The overall consensus                           
was that to some extent there were similarities shown between factory farming, Natural                         
Capitalism and the Rio Declaration. Though with this being said, many of these points became                             
less evident as factory farming demonstrates less concern with regards to the environment and                           
more with making money. Economically speaking factory farming seems to fall short on meeting                           
the economic pillar’s requirements as well. We can conclude that the pillars are deeply                           
interlinked, thus we can confirm our hypothesis. Let’s look at the bigger picture, why is it                               
important to be both economic and environmentally sustainable? If we look back at sustainable                           
development in the context of a business, the choices made today surrounding which new means                             
of production to implement must be those that will last in future productions. These should                             
utilize the earth's natural resources in a way that allows them to re­generate or does not cause                                 
their depletion. Working closely to build a company that can adapt to the changing world and use                                 
the environment in a positive way can ensure that that company will be able to sustain itself in                                   
future endeavours.  
 
We can end the conclusion of the research by asking a question to reflect. “If factory farming                                 
takes the environment into more consideration they could become sustainable?” If for instance                         
factory farming implemented the strategies of natural capitalism, they could meet the demands of                           
the environmental pillar. However, if they do not also become economically sustainable, the                         
industry would still not be sustainable, as this pillars are interlinked.  
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